Effects of tramadol and o-desmethyltramadol on canine innate immune system function.
Tramadol is a commonly used opioid analgesic in dogs, particularly in dogs with a compromised immune system. An opioid may be selected for its immunomodulatory effects. Consequently, the objective of this study was to investigate the effects of tramadol on immune system function by evaluating the effect of tramadol and o-desmethyltramadol (M1) on the function of canine leukocytes in vitro. The hypothesis was that tramadol and M1 would not alter polymorphonuclear leukocyte (PMN) phagocytosis, PMN oxidative burst, or stimulated leukocyte cytokine production capacity of tumor necrosis factor (TNF)-α, interleukin (IL)-6, and IL-10. In vitro pharmacodynamic study. Six healthy dogs. Blood from six dogs was obtained and incubated with various concentrations of tramadol and M1. Phagocytosis and oxidative burst were assessed using flow cytometry, and lipopolysaccharide (LPS), lipoteichoic acid (LTA) and peptidoglycan (PG)-stimulated leukocyte production of TNF, IL-6, and IL-10 were measured using a canine specific multiplex assay. No differences were detected in phagocytosis or oxidative burst with any drug concentration. Tramadol did not alter leukocyte cytokine production, however, M1 significantly blunted IL-10 production. Tramadol and its metabolite M1 were sparing to PMN phagocytosis and oxidative burst in dogs in vitro. Tramadol did not alter leukocyte cytokine production, however, M1 blunted IL-10 production at clinically achievable concentrations suggesting that M1 may promote a proinflammatory shift. These data suggest that tramadol has minimal effect on phagocytosis and oxidative burst, and may promote a proinflammatory shift. Therefore, tramadol may be an ideal opioid analgesic in dogs at high risk of infection. Further investigation in vivo is warranted.